Abstract. Aviation equipment readiness rate is an important parameter to test the battle ability of aeronautical equipment, and it is also an important parameter of aeronautical equipment RMS. The readiness rate reflects the reliability, maintainability, supportability, aviation supplies, logistics support, management level and other aspects of aeronautical equipment. In this paper, the definition of aviation equipment readiness and its calculated formulas are given. Then the prediction methods of aviation equipment readiness rate using single exponential smoothing and double exponential smoothing are proposed, and the different prediction methods are compared. The simulation results show that the methods are feasible and effective.
Introduction
In the management of aviation maintenance has more prediction problem, the technical state of the equipment, aviation equipment readiness, spare parts consumption, the number of faults to make scientific prediction, to improve aviation maintenance work predictability, countermeasures and scientific, and improve aviation equipment readiness and wartime utilization level plays a very important role. The aviation equipment readiness rate is a reflection measurement technology for aircraft quality level. Aviation equipment readiness rate is an important manifestation of battle effectiveness for the aeronautical equipment. Therefore, it is important to study the aviation equipment readiness rate.
The Definition of Equipment Readiness Rate
The equipment availability refers to the ability of the equipment to respond to combat training tasks upon receipt of a combat training order. It is the strength of the equipment in the compilation of equipment, equipment availability, training and other factors combined effect of the results. Aviation equipment readiness rate is a statistic that describes the state of aeronautical equipment availability. At present, the readiness rate is usually defined as the ratio of the number of intact equipment to the total number of equipment in the aeronautical equipment. The readiness rate is shown in equation (1) .
where OR P is the equipment readiness rate; k is the number of intact equipments; n is the total number of equipments.
The Exponential Smoothing Prediction Method
Time series is a statistical indicator value, according to the chronological order to the formation of the sequence. Aviation equipment readiness rate is a typical time series. Time series prediction is to analyze the time series, according to the time series reflects the development process, direction and trend, analogy or extension, to predict the next period of time or a few years later may reach the level. Time series prediction can be used for short-term prediction, medium-term prediction and long-term prediction. According to different data analysis methods, can be divided into moving average, weighted moving average, exponential smoothing, seasonal trend forecasting.
One-Parameter Exponential Smoothing Prediction Method
Exponential smoothing is a commonly used method to produce smooth time series, and it is also a method of curve fitting. The basic idea of exponential smoothing forecasting method is: in the next period of the forecast data, considering the data of this cycle, and taking into account the previous data. The observation of recent data give a higher weight, the weight is relatively low with the earlier data, weights are usually geometrically decreasing at a ratio constant, the recent data on the prediction of the future a greater role, so as to obtain a better fitting curve and the prediction results.
According to different parameters, it can be divided into one-parameter exponential smoothing method and two-parameter exponential smoothing method. One-parameter exponential smoothing is suitable for the time series data with stable characteristics, and two-parameter exponential smoothing is suitable for the time series data with the trend characteristics. One-parameter exponential smoothing has a smoothing parameter, which is based on the smoothness of the number of times, including linear exponential smoothing method, quadratic exponential smoothing method and cubic exponential smoothing method. 
The Linear Exponential Smoothing Prediction
where, t y represents the actual value at the t-th period; S is the first item of the time series. If the sample data is small, the average value of the historical data can be selected as the initial value.
The Quadratic Exponential Smoothing Prediction Method. When the time series shows a linear trend, using linear exponential smoothing method to predict, there are still significant lag deviations. Therefore, the necessary amendments should be made. On the basis of linear exponential smoothing sequence, exponential smoothing is performed again with the same smoothing coefficient, which is quadratic exponential smoothing. The formula is as follows: S is the same as that of
S . The Cubic Exponential Smoothing Prediction Method. When the time series shows a nonlinear trend, the cubic exponential smoothing method can be used to predict the time series. The basic principle is that in the quadratic exponential smooth basis, and then an exponential smoothing, which is cubic exponential smoothing. The formula is as follows: 
Two-Parameter Exponential Smoothing Prediction Method
Two-Parameter exponential smoothing method, also known as the Holt exponential smoothing method, is a linear exponential smoothing method. One-Parameter exponential smoothing formula is not suitable for fitting and predicting the time series with trend. Double exponential smoothing introduces a new parameter, which is suitable for fitting and predicting the time series with trend. The formula is as follows: 
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where t S is the level value at time t; α is the weight of t S . t T is the trend at time t; γ is the weight of t T ; t y is the data value at time t; ˆt y is the fitted value at time t (the predicted value to the previous step).
In equation (6), the smoothing value t S in the first formula adds the latest smoothing value to the trend factor 1 t T − at the previous time. This eliminates the hysteresis and adjusts t S to a reasonable value. The second formula is the expression for the latest two adjacent smoothing value differences and is an update formula representing the trend. By adding trends to the smoothing data, you can smooth the time series data with trends. Thus, when the system is estimated by introducing the trend component, the value of the system can avoid the single dependence of the exponential state on the system, which can reflect the motion characteristics of the system more realistically.
Application Example Analysis Problem Description
Statistics of aviation equipment for 12 months of readiness rate data, as shown in Table 1 . The data of the previous 11 months are known samples and the December data are the verification samples. The single exponential smoothing method and the double exponential smoothing method are used to predict the 12th month aviation equipment readiness rate and compare the forecasting results. 
Result Analysis
Using the time series analysis function of Minitab, we can get the following prediction results conveniently, as shown in Figure 1 and Figure 2 . The figure shows the actual value of the Aviation equipment readiness rate, fitting value and prediction of the sequence diagram, also includes smoothing parameters, accuracy measurement information. The accuracy measure of three fitting models: mean absolute percentage error (MAPE), mean absolute deviation (MAD) and mean squared deviation (MSD). For these three measures, the smaller the value, the better the model fit. Figure 1 . One-parameter exponential smoothing prediction of aviation equipment readiness rate. Figure 2 . Two-parameter exponential smoothing prediction of aviation equipment readiness rate.
As can be seen from the Figure 1 and Figure 2 , the single exponential smoothing method and double exponential smoothing method predict the aviation equipment readiness rate in December are 0.846946 and 0.864265. The forecasting results are shown in Table 2 . It is obvious that the double exponential smoothing method is better than the single exponential smoothing method. For the above prediction method, the three accuracy measures MAPE, MAD and MSD are shown in Table 3 , since these values of the two-parameter exponential smoothing method are smaller, it can be concluded that this method is better fitted to these data. This is consistent with the previous analysis. It should be pointed out that the above-mentioned prediction method has no merits. For different data, its prediction effect is different, need to choose the appropriate method according to the specific situation. The same forecasting method can also effectively improve its prediction by adjusting its smoothing parameters.
Conclusions
The application example shows that the time series analysis technique can make full use of historical data and control the macro-trend and the micro-fluctuation. The forecasting error can be controlled within 5%. At the same time, the method proposed in this paper not only applies to the prediction of aviation equipment readiness rate, but also to other equipment indexes or parameters with time series characteristics, such as equipment failure rate, flight safety accident rate and air material spare parts consumption, which provides a scientific method and means for equipment support forecast.
